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1. Process for melting and refining /vitrifiable 

materials, characterized in that all or /part of the 
thermal energy necessary for meltiX the said 
vitrifiable materials is supplied by the/ combustion of 
fuel(s) with at least one oxidizer /gas, the said 
fuel (s) /gas or the gaseous products res/ulting from the 
combustion being injected below the iXel of the mass 
of vitrifiable materials (7) and in /hat the refining 
of the vitrifiable materials after m/lting takes place 
at least partly in the form of a "thryn layer" . 
2- Process according to Claim/, characterized in 

that the oxidizer is based on air/ oxygen -enriched air 
or oxygen. 



/ 



Process according to 



the proceeding* 



claim^ characterized in that/ the melting of the 
vitrifiable materials takes p/ace in at least one 



melting chamber (2) which is 
passing through its side Wc 
the siege (4) and/or suspe 
from superstructures so tha 
(6) or combustion gases 
vitrifiable materials (7) b 



4 . 



Process according 7t< 



ipped with burners (5) 
and/or passing through 
pm the roof (3) or 
combustion regions 
>p in the mass of 
lelted. 

<sft« q£ t£u= p-rftcpding- 

claim^ characterized in /that the combustion regions 
(6) created by the combustion of fossil fuel with the 
oxidizer gas(es) and/or /the gases resulting from the 
said combustion correctively stir the vitrifiable 
materials (7) . 

5. Process according to Claim 3 Claim -4», 

characterized in thJt the height of the mass of 
vitrifiable materials/ (7) in the melting chamber (2) 
and the height at/ which the combustion regions 
(6) /gases resulting/ from the combustion develop are 
adjusted so that th/e said fuels/combustion gases remain 
within the mass of /the said vitrifiable materials. 





6 p roC e S s according to ^^^,7 r r«coding. 

A^-claxn^, characterized i a U . t the melting / preceded 

by a step of preheating the verifiable ma/erials to at 

most 900°C. ' 
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7- y Process according to o no of /Lhe -^e^dxag- 
claxm^ characterized in that the vitri/iable materials 
comprise batch materials and/or /cullet and/or 
vxtrxfiable scrap and/or combus/ible elements, 
especially glass -plastic composes, glass-metal 
composites, organic materials, or coa4 . 

8 • / Process according to *W c £ Lh , yL < ± ^ ^ 
claxrn^ characterized in that the /efining operation is 
carrxed out on the molten vitrif^ble materials of the 
glass type in the foamy state/ having especially a 
density of approximately 0.5 to / g/cm 3 . 

9. Process according to cA± m 8 , characterized in 

that the refining is carried Jut on molten verifiable 
materials of the glass type i/ the foamy state, most of 

0 or even at least 200 /zm 



the bubbles being at lea 
in diameter. 



ii. 
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10. Process accord] 

claim^ characterized i 
contain refining pr 
additives of the coke 
average particle size 
or fluorine- or chlor 
of the NaN0 3 type. 



J ty 
E le 



to oae °* &j*e jHPew»ding. 

vitrifiable materials 
especially reducing 
preferably having an 
than 200 fim, sulphates, 
d additives, or nitrates 



/ 



Process acco/ding to 



er€ trtre- 
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claxn^ characterized in that the melting is carried 
out at 1400oc at most, especially 1380 or 135 0 o C at 
most, and the refin/ng at 1500°C at most. 

12. Process according to ^ u£ Lh^ ^ 

claxm^ charactered in that the refining is carried 
out xn at least o^e static compartment lying downstream 
of the melting chamber (2), of the flow-canal type (9) 
and provided w d h one or more means f ^ ^ ^ 
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molten verifiable materials to be refined 
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a thin 

layer, especially to a depth of at m/st 15 cm, 
preferably to at most 10 cm, with flow of tjL plug-flow 
type. 

13. Process according to Claim 12, characterized in 
that the said one or more means prevent/ the formation 
of a return glass current in the ymass of molten 
vitrifiable materials flowing thr/ugh the said 
compartment (s) (9) . 

14. Process according to on e o / . Claim? 1 to IT, 
characterized in that the refining/ is carried out in 
the actual melting chamber (2) L in at least one 
compartment lying downstream of t/e latter, forcing the 
molten vitrifiable materials J follow a descending 
path by gravity between at le4st two adjacent walls 
(53, 53') which are essential/y mutually parallel and 
at least partially submerged/ in the mass of molten" 
vitrifiable materials /Qd ar£ inclined with respect to 



the plane of the si< 
of the said downstrear 



e /° f / e said siting chamber or 
irtment . 

15. Process according LI Claim 14, characterized in 
that the said walls arl /incorporated into at least one 
longitudinally partitioned tube (50) of approximately 
rectangular sectic 

16. Process according to o ne e £ Claim^ 1 * c ' 1± r 
characterized in that/ the refining is carried out in at 
least one compartment (21) lying downstream of the 
melting chamber (2/ and capable of being rotated in 
order to ensure ce/trifugal refining, which compartment 
is provided with/ one or more means for forcing the 
molten vitrifiab/e materials to be refined in a thin 
layer, over a "dnickness" Rl/RO of at least 0 . 8 or over 
an absolute thickness of at most 10 cm. 

17. ^ Process/ according to Qfte— the pr ec e din g, 
claim^ characterized in that all or some of the 
vitrifiable rtfaterials are introduced into the melting 
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chamber (2) below the level of the mass of vitrifiable 
materials being melted. 
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Apparatus for melting and refining verifiable 
materials, especially intended for implementing the 



Process according to 



•one of fha p rp ,- 0 ^- 
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characterized in that it comprises: 

at least one melting chamber (2) ©'quipped with 
burners (5) which are fed with fossil f/uel (s) of the 
natural gas type and with oxidizer (s) /of the air or 
oxygen type, the said burners being /laced so as to 
inject the said fuels/gases or gase4 resulting from 
their combustion below the level J the mass (7) of 
vitrifiable materials introduced in/o the said melting 
chamber; 

* means for refining the / molten vitrifiable 
materials in the form of a "thir/ layer", in the actual 
melting chamber (2) or in L least one refining 
compartment (9, 21) downstream /of the said chamber. 
19. Apparatus accord^ b6 Claim 18, characterized 

in that the refining cc^pirt/ment { s ) (9) is (are) static 
and has(have) a flow cU/ comprising a channel (10) 
and a roof (11), the orfe^STWe means of forcing the 
molten vitrifiable materials/to be refined in the said 
canal in a thin layer, J^/ fi ow of the p i ug _ flow type< 
especially over a dep^T 3 f less than 15 cm, being at 
least the selection off the ratio of the average height 
to the average widt/ of the said canal, this ratio 
being less than 1 an/ especially less than 0.5. 

20. Apparatus /according to Claim 18 M a*, 

characterized in that the refining compartment (s) 
is (are) static ar/d has (have) a flow canal comprising a 
channel (10) and/ a roof (11), the one or more means for 
forcing the molyten vitrifiable materials to be refined 
in the said carnal in a thin layer, especially over a 
depth of less/ than 15 cm, being at least one or more 
means for ad/usting/regulating the flow of the molten 
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vitnfxable materials at the inlet and/or at/ the outlet 
of the refining compartment (9) . / 

21. Apparatus according to o no of. Cla/m$ 18 tao ao, 
characterized in that the flow canal (/) is equipped 
with heating means, especially of the" type having 
oxygen burners (13), above the molten verifiable 
materials . 

22. Apparatus according to reae-e^t Claims/ 18 to Zi, 
characterized in that the flow canal is provided with 
means for homogenizing the vitrifia/le materials. 

23. Apparatus according to ci/im 18, characterized 
ia.-tHat the melting chamber / (2) , or a refining 
compartment downstream of the/ latter, comprises at 
least one structural means foj thin-film refining, in 
the form of at least two adjacent walls (53, 53') which 
are approximately mutually parallel, intended to be at 
least partially submerged/ in the mass of molten 
vitrifiable materials and inclined with respect to the 
siege of the said chamber c/r of the said compartment. 

24. Apparatus accordi/g to Claim 23, characterized 
in that these walls . are /incorporated into at least one 
longitudinally paA t j/oned tubular element (50), 
especially having Wn kpproximately rectangular section.' 

25. Apparatus kifeng to Claim 24, characterized 

Jular element (s) (50) (is) are 

■r (2) and emerge (s) in the 
'downstream of the said chamber. 

26. Apparatus According to Claim 18, characterized 
in that the refir/ing compartment includes at least one 
device (21) capable of being rotated in order to ensure 
centrifugal ref/ning, the internal walls (33) of the 
said device def/ining approximately a cavity in the form 
of a hollow cylinder which is vertical in its central 
part . 

27. Apparatus according to Claim 26, characterized 

in that the 7 device (21) capable of being rotated is 



in that this or 
in the melting 
discharge opening (, 
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provided in the cavity with partitions (34)/ over at 
least part of its height, forcing t/e molten 
vitrifiable materials to flow between t/e internal 
walls (33) of the device and the said partitions (34), 
the average distance between the walls and the 
partitions defining the "thickness" of the thin layer. 

28. Apparatus according to Claim 2/ characterized 
in that the average distance between t/he walls and the 
partitions is defined by a ratio of/their radii Ri/ R0 
of at least 0.8. 

29. Apparatus according to one/of Claims 26 to 28, 
characterized in that the walls 0/ the device are lined 
with refractory pieces (32) of /the electrocast type, 
these including a thermal insulator (31) incorporated 
so as to avoid being crushed hJ the centrifugal force. 

30. Apparatus according t«5 ©»e-of Claim* 26 *e-S*, 
characterized in that the device (21) is provided with 
one or more means for tracing solid particles, these 
being especially located An its lower zone (23) and 
being in the form 0/ ho tyches /grooves (28) made in its 
internal walls (33) . \ L— 

31- Apparatus acAordint, to^^ Claim! 18 fco 30, 

characterized in thW/the melting chamber (2) is 
equipped with at^ast one means of introducing 
vitrifiable material/ below the level of the mass of 
vitrifiable materials being melted, especially at least 
two of them, preferably in the form of one or more 
openings associated with a supply means of the feed- 
screw type. 

32. Apparatus according to ono ofi Claims/ 18 t^-3l , 
ciaracterized ik that the walls of the melting chamber 
(2), especially those intended to be in contact with 
the mass of /vitrifiable materials being melted, are 
based on refractory materials associated with a cooling 
system using/ a fluid of the water type. 

33. Apparatus according to e ric of. Claim^ 18 to zre 
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characterized in that the walls of the melti/ng chamber 
(2), especially those intended to be in dbntact with 
the mass of vitrifiable materials being/ melted, are 
based on refractory materials lined wit/ a lining of 
metal (40) of the molybdenum type. 

34. Apparatus according to Claim 3& , characterized 
in that the said lining (40) is held/at some distance 
from the walls consisting of the refr/ctory materials. 

35. Apparatus according to /laim 33 2*. 

characterized in that the said lining constitutes a 
surface for contact with the molt4 n materials which is 
continuous or drilled with holes/41) . 

36. Apparatus according to jbe-*$. claims lffSse-^TS , 
characterized in that at least/some of the burners (5) 
of the melting chamber (2) designed to also be able 
to inject, into the mas^V vitrifiable materials, a 
fluid which does not p/rti/ipate in the combustion, as 

zer and/or the fuel, 
2 type and/or a coolant 



a substitute for ti 
especially an inert ga 
of the water type . 
37. Application o 

Claim 
S i a i me 



5xi< 

5f the. 
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Le process according to 
18 or of Alio nnpfl i ^t M M. a ^^ r ^-j UJ tn n n c q £ 

— td the manufacture of flat glass, 
especially>iat gla/s having a residual blue colour and 
a solar-protection/ or fire-resistance function, for the 
electronics industry, to the manufacture of glass 
hollow-ware of /the bottle or flask type, or to the 
manufacture of/ glass wool or of glass fibre for 
reinforcement 




